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E202/E192 
AUTHOR:  _Pakhomov, Vsts—- 
TITLE: Application of organosilicon polymers in machine 
manufacture 


PERIODICAL: Referativnyy zhurnal, Khimiya, no.ll, 1962, 591. 
abstract ll P 67. (In the Symposium: “Plastmassy V 
mashinostr." ("plastics in Machinery”), M-» Mashgiz, 


1959, 65-70). 


TEXT: A brief description of advantages and shortcomings of 
organosilicon polymers is given, with a general review of 

preparation, properties and application of organosilicon Liquids, 
rubbers, varnishes and plastics. The basic characteristics of / 
the organosilicon plastics of types K -41-5 (x-41-5), K-72 

(K-71), “MK -9 (KMK-9), <vhid -218 (KMK-218), and methylphenylpoly- 
siloxane varnishes of types K-41, K-43, K-44, K-47 and K-48 are 

also given. 


[Abstractor 's note: Complete translation. | 
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S/c fos 1 305/005/026/02 6/48 
E132/B1-0 
The Structure of Molecules of the Ser. CH3" Gi, 
CHa. G --G--CHz ~ He--# 
RO.” “ss. CHY 
1. The Configuration of the Molecule CHys CH, 
CHa CCH; ~He-S— ciN 
CHO / ~\CH3 


Poy, 2y21°> dons. ~ 2,01 and Seale, © 2.06 e/cms. Two .dimens ional 
Patterson projections on to O02 and 100 gave the mercury positions 


which controlled the signs for the succeeding electron density 
projections. Rough coordinates of the G atoms have been odtaine} 
giving the general configuration of the molecule- The ethyl and 
the thiocyanate groups are packed close +9 gach other » Farther 
refinement of the structure would require three dimensional data 
and is not contemplated. A-knowledgements are made to 

R Ya. Levina, V.N. Kostin and A... Kitargorodskly fx supply vf 


materials and agseistan # 
Thare are % figures 
SUBMITTED: March 7, 1960 Gains 
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prin. kremneorg> soyedes Len. 1958. Leningrad» Tzd-vo 
AN SSSR, 1961, 06-31 
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AUTHORS ; Pakhomov, V+ I., Izyumov, B. D. and Panfilova, I. P. 
Thermal stability and resistance of silico-organic 
als to arcing 


TITLE: 
pressed materi 
remneorganiches~ 


SOURCE: Khimiya i prakticheskoye primeneniye k 
kikh soxedinenly i trudy konferentsii, no- 6: Doklady, 
po khimii 1 


diskussii, resheniye- II Vses. konfer. 
prakt. prin. kremneorg- soyed., Len. 1958. Leningrad, 
316-322 


AN SSSR, 1961, 
amined 


Their 
In 


Izd-vo 


TEXT: A series of silico-organic pr 
for their stability, mechanical and dielectric properties. 
and also their appearance. 


composition re recorded, 
the discussion, Kiselev (Moscow 
j The greatest 


cular propertie® of various resins were mentioned. 
stability noted was 400 hours at 350 - 400°C and the high- 
est limit before electrical breakdown was 18 kV/mm. There are 8 
B references! 5 Soviet-bloc and 3 non-Soviet 


figures, 1 table and 
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15.G1HO B110/B147 
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LS ea Kaieianovs Ke Koy Pamhomove Vo Tes: DEPIP™ : 

AUTHORS : nok oS ; cv, ith acids and 
ijloxanes ® 
; -methyl-methyl si 
tions of hydroxy-me 

TITLE: Reac 


jsocyanates 


1961, 17-20 
PERIODICAL: Plasticheekiye massy, now 11, 1961, 


tion to the 
being in a-posi aon 
the hydroxyl group investigated 0 
re Se tin sith acids and soe yene et sean (a) and 
Si atom, ond ve pie-(hydroxy-methyl)-tetrometiy. 410° operation of A 
sees me thyl-methyl )-eiloxane (B). For 
poly-(hyar ig 


i CH. OOCCH, + 2CH,0H 
according to cH, CO0CH, (CRs) 254-0-84(CH5)2 > 5 


vis-(ace toxy~ 
4 (CH,),CH OH + 2CH,COOCH , 60 g of ( 
cl HOCH, (CH, )51-0-5 3) 9°H, 


m y ramethy xan 240 ml 
hn by means of 
were methanolized 7 or KHe18 
- ee ane es g of anion exchanger Ava2d (AN 2F) or 
HOH with 1-1. ° 
. 3 


( boxe . =. 02 to. The yield of 
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Reactions of hydroxy-methyl-methyl... B110/B147 


unpurified A is 91 % of the theoretical amount (45.7 g): no = 1.43553 
a? = 0.7989; OH content = 16.47 %; Si content = 29086 %; MW= 210. 


Rectification at 5-107" mm Hg produced crystalline, pare A (melting point 
ve°C). (Table 1). Experiments proved a comparatively difficult condensa- 
tion of the hydroxyl groups of A (Table 2). Only ahen small amounts of 
acid are introduced into A, its properties change slowly. Heating of A 
for 15 hr at 200°C lowers the OH content from 16.95 to 14.36 %, 
Esterification of 6.98 g of A by means of 5.26 g of adipic acid (molar 
ratio 1:1) proceed:* readily at 200°C: 


(HOCH yCH,)_51-O—SitCHs)CH,OH + xHOOCICH,),COOH —> 
£{O{C1H4{CHs}_S1—O—SH(CH,),CH,OOCICH,),COO].H 4 (2x — 1)H,O 


The ester number increases quickly during polycondensation, the acid 
number drops after 15 hr of heating. The polymer with acid number 8.3, 
ester number 338, and MW 9500 was a viscous, highly sticky brown liquid, 
soluble in alcohols, ethers, hydrocarbons, ketones, dioxane, tetrahydro- 
furan, acetic acid, and formic acid. The polyester was treated at 200°C 
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Reactions of hydroxy-methyl-methyl... B110/B147 


tion of the terminal COOH 

a 10 mm He with 0.37 @ of A for eeterifica 

pein. 2.023 g of polyester with 0.0516 @ of hexamethylene pact dab 
(c) (0.5 g-mole to 1 COOH group) at 200°C in 10 % acetic acid solutio 
the Ny flow produced an elastic, rubber-like polymer: 


| HO{CH,(CH,) Si—O—SKCH,),CH ,OCO(CH,),COO} ,CH,(CH,},St—O—Si(CH,),CH,OH + NS i 
HO|CH CH,} §i—O—SI(CHg},CH,OCO{CH,) COO] ,CH,!CHs},51—O—Si(CH,},CH,OOCNH(CH)¢ ts 


This dissolves in acetic acid and formic acid, and Biter aa teh te 
furan, dioxane, hydrocarbons, and pyridine. 3.06 @ of : a eter 

2.7 @ of C form sticky, elastic polymers well adhering one igre 
duralumin in 1.5 % alcoholic solution. 3.4 @ of A at me ae Eee 
p-toluylene diisocyanate form solid polymers in 1 % acetic ac 


1 xHOCH,(CH,)Si—O—Si(CH,),CH,OH 4- xOCN(CH,),NCO —> 
—» xHOCH,(CH,),Si—O—Si(CH,),CH% XCNH—(CH,),NCO 
CH, 


I. HOCH (CH,),S1 - O—-Si(CH4,CH,OH + xOCN 4 $ NUD = 
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Reactions of hydroxy-methyl-methyl.. . B110/B147 
= cane © Plead 
_e gHOCTICH,),$i —O~ Si{CH,),CH,QOCNH ¢ NC 


I dissolveg in aliphatic alcohols and cresol, I and II in acetic acid and 
formic acid. They gwell in pyridine, hydrocarbons, and tetrahydrofuran. 

15 g of A were mixed with 50 g of 2 % HCl, stirred at 90°C for 15 hr, and 
the content of acetic acid was determined. It was neutralized by means of 
solid NaHCO, and determined in %; Si 20.53 OH = 3.413 CH,COO = 24.18. 


20 g of A was stored for 46 hr at 20°C, and viscosity 48 well as 
refractive index were determined (Table 2). After heating 5 @ of A at 
200°C for 15 hr, the OH content drops from 16.95 to 14.36 % During the 


effect of 0.4 & of 98 & H, 80, on 15 g of Ay Noo and no remained nearly 


unchanged even after a longer effect. When 10.72 g of A was left 
standing for 48 hr with 40.98 cH,0H acidified with 35 # HCl, the Si and 


OH content remained practically constant. The same applied when 4.97 8 
of A was left standing for 48 hr with 0.64 ge of distilled water. There 
are 4 figures, 4 tables, and 3 references: 1 Soviet and 2 non-Soviet- 
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The two references to English-language publications reai as follcws: 
Speier, J. Am. Chem. Soc., 74, 1474 (1949); Us Pat. 2527590 (195033 
C. Ae, 45) 2498 (1951). 


Mable 1. Effect of 2 % HCl and H, S04 on bip-(acetoxymethy])-tetrame thy} 
disiloxane. 


Legend: (1) Amount of pie-(acetoxymethyl)-tetramethyl disiloxane, 8} 


(2) acid used; (3) experimental conditions; (4) content, %; (5) molecular 
weight; (6) acetoxy group cleavage, %3 (7) initial pis-(acetoxyme thyi )- 
tetramethyl disiloxane}3 (8) designation; (9) amount, ml} (10) time. hr 
(11) temperature, Oc; (12) OH groups; (13) 2 % H,S043 (14) 2 % HC). 


Table 2. Effect of heating on bis-(hydroxy-methyl)-tetrame thy] disiloxane. 


% 
Legend: (1) Temperature, Og; (2) time, mins (3) viscosity, Nog “m - W 
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Structure of KI03 at room temperature. Kristallografiia 7 ea 
no.43620-622 Jl-Ag '62. (MIRA 15: 


khimicheskiy institut imeni L.Ya.Karpova, 
ae : (Potassium iodide crystals) 
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5 /062/62/000/011/011/021 
3101/3144 


Ke Acs Paknomoyv _and Laptevas N. Ye. 


AUTHORS + Andrianov, 


Reactions of allyl phenol @ 
with alkyl alkoxy silanes 


ne trimethyl siloxy allyl penzene 


TITLE: 


PERIODICAL: Akademiye nauk SSSR- Izvestiya. otdeleniye yhimicheskikb 
nauk, nOo- 11% 1962, 2039 - 2046 ; 
leoxy silanes in the 


o-allyl phenol with alkyl & 
a to take place: 


TEXTs In tne reaction ot 
presence of HpPtCl¢ "6820+ the following addition was foun 
pstitution of 


Sib + oA CHCH © 3,08 #54 (Cll) 5-CoBae (1), a8 well as su 
g to: ~Sil «HOC gH ,CHyCH* OB, —~ #940068 47585 


1 hydrogen accordin 
rmation from o-ally} 


the hydroxy 
confirmed by ether fo 


t 
+ Hy (2)- Reaction (2) was 
ne in the presence of KOB. The resulting product 
a by reaction (2), its IR spectrum, in con- 


henol and triethoxy sila 
aia not show the 3400 


was jaentical with that obvtaine 
trast to the compound obtained by reaction (1) 


- 3600 i band of the HOC (H, group. To avoid ny drogen pubetitution, tne 
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reaction of the alkyl aikoxy silanes was carried out with o-trimethyl 
siloxy allyl benzene synthesized from trimethyl chlorosilane anda o-allyi 
phenol in petroleum ether by bubbling with RE, (yiela 74%), or in petroleum 


ether and pyridine (yiela 50%), - d-P- 93 - 95°C/T7 - 8 mm Hg, aa 0.9542, 
noo 1.4885. It reacted witn siianes at 125°C in No atmosphere and in the 
presence of H,PtCl ¢*6H0, dissolved in i-propanpl, only by addition: . 
CH, (RO) SiH + CH= CHCH9C 04 84 ( Ch), (CH, ) 48200 ¢H 40 58g 4H, (OR) 2: R= CH,. ae 
CoHs» C Hos The following compounds were synthesized by this reaction: 
(CH) ,S40C gH (CH) ,84CH, (OCs ) 2» yield 54%, b-p- 145 - 1460C/2 - 3 mm Hg, 
20 20 anrersy . ss fore 
ae” 069527, Ay 1.4660; (ete yield 55 %, D-P> 
1p0 - 1830C/2 - 3 mm Hg, 44° 0.9521) M5 ia (Cy) 840068 (CHRP H)s 
yield 52%, b.p. 157 - 359°C/1 - 2 mm Hg, a, 0.9771, are 1.4620; 

; j bad i es ° - 
(CH,) S40 gH, (CHD) ,81(0C 45) 5» yxets 50%, bap. 202 - 204 c/1 - 2 mm He, 
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Reactions of allyl phenol ana... B101/B1464 


20 20 ; : 
G4 069442, no” 1.4954; (CH, ),Si0C GH, (CH) ,SiC,H. (OCH, )., yield 75%, b.p. 


(162 - 164°C/ 2 - 5 am Bg, 42° 0.9509, noO 1.4698; 
. : . - On 
(CH, ),Si0C¢B,(CH,),SiC,H, (OC ,By)., yield 52%, b.p. 184 - 188°C/1 mm He, 
a2° 0.9336, ra 1.4700; (CH,),Si0C;H,(CH,),SiC,H.(OCH,)., yield 60%, b.p. 
4 20 3°s a96 4 2095 ie 9 372 

143°C/1 - 2 mm Hg, a, 0.9729, ny) 1.4750. ‘The IR spectra of these com- 
pounds and of the products of their hydrolysis did not show the 1375 on™! 
band characteristic of the C-CH, group, but the 1449 en”! band correspond- 
ing to the ~CH,-CH,- group. Thus the Si adds to the carbon atom Situated 


at the ena of the allyl group. The alcoholysis of these compounds in: the / 


presence of KOH or H,S0, yielded heterocyclic compounds ;: 7 
; . ROH [ 7 — 
(RO) ,SiC,H/C/H ,0Si(CH, ), KOE? \(RO) SiC HC H OH! + (CH, ) SiR 


_—_——_—— 
—> (RO) SiC, BCH, O+ ROH. The following compounds were thus obtained: 
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20 
4 


go 38g SiOC g )CHs, yield 69 - 70%, b.p. 132 - 134°C/9 mm Eg, 


OC (H Cc HeSi(0c, H 


4 3 1.0359, 


5 CH, yieid 79%, b.p. 95 - 979C/1 - 2 mm He, a 
: OC,H,C 


43 
20 20 


di 140099, ny” 1.49525 OCcH,C 3¥g8i(0C Hy) a bepe 143 = 145°C/3 - 4 mm He, 


20 10044, no? 1.4812; OC,E ge sHeSs (OCH ses yield 59%, bep. 117-3219C/1-2mm 


4 


He, ae? 


4 
110 - 112°¢/1 - 2 mm Hg, a 


43 


20 4.0023, Zo 1.5040; OCH 


1.0583, n°? 4, 4916; OC;H,C.H $i¢, H, (OC R.), yield 50%, b.p. 
D 6 2°55 
i ; C,H,SiC)H, (OC ,H 
_ 45%, bep. 146 - 150°C/2 - 3 om Bg, ave 1.0042, ni? 1.4985; 
oc, 4°3 H,SiC,H, (OCH), yiela 67%, bp. 95°C/1 mm He, 47° 1.0504, np 


Nee neeeeee wae some of these cyclic compounds yielded polysiloxanes con- 
taining oxyphenyl groups. There are 4 figures and 2 tables. The English- 
language reference is: J. lL. Speier, R. Zimmerman, J. Webster, J. Amer. 
Cnem. Soc., 78, 2278 (1956); British patent 769497 (1957). 
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_PAKHOMOV, V. I., REZ, I. S., LOBANOVA, G. M., 
"X-ray Investigation of N(CH3)y Hg X3." 


report presented at the Symposium on Ferr 


oelectrici : Ay 
Leningrad, 30 May-5 June 1963. vtricity and Ferromagnetisn., 
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PAKHOMOV, V.I. 


Ate, 


Crystalline structure of the compound A LyoHotgl. Kristalovrafita 
8 no.5:789-790 S-O '63. (MIRA 16:10) 
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; AUTHOR: Pavlova, S. A., Pskhomov, V. I. » Tverdokhlebova, I. 1, 
TITLE: Cyclolinear polyphenylsiloxanes 
SOURCI: Vy*sokomolekulyarny*ye soycdineniya, v. 6, no. 7, 1964, 1275-1280 


TOPIC TAGS: siloxane, polyphenylsiloxane, benzene, toluene, xylene, dinil, cyclolinear 
polymer, phenyltrichlorosilane, infrared spectrum, polymer structure 


ABSTRACT: Polyphenylsiloxanes obtained by condensation of the hydrolysis products of 

phenyltrichlorosilane in four solvents (benzene, toluene, xylene and dinil) were investigated 

by infra-red spectroscopy. All four polyphenylsiioxanes were found to have the same cyclo~ 

linear structure predicted by Brown, et al. (J. Amer. Chem. Soc., §2, 6194, 1960;. 

The molecular weight of the polymer was 4.1.x 10°, The effect of the reaction medium on 
the mechanical properties, the degree of polymoiecuiarity and the structural nomofeneity 
of polyphenylsiloxanes was studied in detail. The four test samples were fractionated from 
0.5% benzene solution with methanol at 20C. Infrared spectra were then taken for ali four 
polymers, their thermal properties were studied and the molecular weight was determined 
by light diffusion. The molecular weight distribution curves are plotted. The polymers 
were found to be rather stable during fractionation. The infrared spectra show that the 
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' four polymers have almost the same structural elements, with bands at 1000-1100 cm}, 
corresponding to Si~-O-Si-and at 1400-1500 em7! corresponding to Si-Cgls5. The 

mechanical properties of the polymers were not affected by the solvent. All four polyphenyl 
_ Siloxanes had a very high glass temperature (Te=300C). The close Tg values for the poly- 
phenylsiloxanes show that the conditions of preparation do not significantly affect the struc- 
ture. The reaction conditions also do not significantly affect the polydispersity of polyphenyl- 
siloxanes. - The degree of polymolecularity and the average molecular weight of the poly- 
phenylsiloxanes increased, depending on the solvent used, in the order benzene-toluenc- 
xylene-dinil. A mechanism for the formation of these polyphenylsiloxanes is proposed. 

Orig. art. has: 3 figures, 1 table and 3 structural formulas. 
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AUTHOR: Pavlova, S. A., Pakhomov, V. I., Tverdokhlebova, I. I. 


“TITLE: The structure of polyphenylsiloxane and the properties of ite solutions — 
SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 7, 1964, 1281-1285 


TOPIC TAGS: polyphenylsiloxane, benzene, toluene, xylene, dinil, Mark-Houwink equation, 
polymer fractionation, light scattering, refractive index, polydimethylsiloxane, polyisobutylene, 
polymer structure, polymer viscosity, cyclolinear polymer, polymer rigidity 


ABSTRACT: Viscosimetric and optical studies on polyphenylsiloxanes in dilute and very 

dilute solutions of benzene, toluene, xylene and dinil showed that the solvent affects only 

the molecular weight of the polymer. At a molecular weight ranging from 10, 000 to 50, 909, 

the viscosity of the polymer in solution is described by the equation M= 1.305 x 1077 M’- 9, 
indicating thatthis polymer consists of short, rod-shaped molecules. From 50, 000 to 2,700, 000 
the Mark-Houwink equation assumes the form J = 1.93 x 10-4M9- 634, i.e., the molecules of 
the ipolymer are so long that they assume the form of acoil. For all fractions of polypheny}- 
siloxane, the molecular weight was measured in benzene by light diffusion at an angle of 90 , 
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’ and the specific viscosity was measured in benzene at 20C. For the first fraction, the 
asymmetry of light scattering was measured and the true molecular weight was calculated. 
The characteristic values for the difference between the refractive index of the polymer and 
the refractive index of the solvent form a straight line, indicating clearly that, accdrding 
to the theory, they all have the same cyclolinear structure proposed by Brown et al. 

, (J. Amer. Chem. Soc., 82, 6194, 1960). The flexibility of polyphenylsiloxane molecules 

|' was also determined and the pertinent tabulated data show that the rigidity of the polyphenyl- 

i siloxane molecule is higher than that of the molecules of polydimethylsiloxane and 

|: polyisobutylene. The study of polyphenylisiloxane in very dilute solutions showed that po- 

' lymers with a relatively low molecular weight (40, 000) have an abnormal slope of the 

‘ pV sp./o-c curve in benzene. Orig. art. has: 56 figures, 1 table, 2 formulas and 1 

chemical structure. : 
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1" -TITLB: Reactions of chloromethyleilanes |‘and siloxanes with dihydric phenols | 
ouacR: Plasticheskiye massy, no. 9, 1965, 20-22 | 
TOPIC: TAGS: | organosilicon’ compound, resorcinol, ‘hydroquinone, condensation 

eaction, silane esterification ae oh 


e. work was to synthesize monomeric hydroxyphenoxy- 

‘loxanes and monomeric products with completely esterified phenol 

by: the reaction of chloromethylalkoxy lanes. and siloxanes with mono~ 
( As a result of the reaction, 


|» OF dihydroxydiphenylpropane (diane) were Carr 
< dons. and results of these reactions are 
‘eondensation reactions, and 


and - 

the chlorine in the pethyl radical was replaced by the resid | 
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TITLE: Catalytic polycondensation of 1, 4-bis(dimethylhydroxysilyl)phenylene ‘with 


idiphenyldihydroxysilane and octamethylcyclotetrasiloxane 
i 
pouNeE: Vysokomolekulyarnyye soyedineniya, v. 8, no, 9, 1966, 1618-1622 


, 


TOPIC TAGS: polycondensation, catalytic polycondensation, copolymer, 


linear 
;chain copolymer 


‘ABSTRACT: A study was made of the polycondensation reaction of 1, 4-bia(dimetbyi- 
hydroxysilyl)phenylene with octamethyleyclotetrusiloxane and dipbenyidinydrexv- 

silane in the presence of aikaii catalysts, 
the following linear chain copolymers: ‘ 


These interactions were found to produce 
Clls oi Gris jilh \ 
1. n(o- si-L Y— m1 ) ~-G{ s-0 | 
CH, ili Cady 
UDC: 541, 64+ 678, 84 
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‘The destruction of n-bis-(dimeth ylhydroxysilyl)phenylene was found to proceed much 
faster above 490C, Copol here bt 1, 4-bis(dimethylhydroxysily])phenylene with 
octamethylcyclotetrasiloxane were found to form as a result of polycondensation as 
‘well as polymerization with opening of octamethyicyclotetrasiloxane, The polycon- 
;densation of compounds was studied at various ratios. Orig. art. has: 2 tables and 
5 figures. [Based on authors’ abstract} 
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TITLE: Radiation of low frequency waves by ions and electrons of a nonisothermal mag- 


_netoactive plasma 


| S. 
‘SOURCE: ‘AN UkrSSR. Vysokocnastotnyye svoystva plazmy (High frequency properties of 
plasma). Kiev, Naukovo dumka, 1965, 189-205 


TOPIC TAGS: plasma wave propagation, Cerenkov radiation, magnetoacoustic effect. mag- 
netoactive plasma 


‘ABSTRACT: The intensities of Alfven waves and fast and slow magnetoacoustic waves ra- 
diated by ions and electrons is calculated. The analysis is carried out in detail for 
several cases. It is shown that in low pressure plasma, where the Alfven velocity vA 


greatly exceeds the velocity of sound v5? the index of refraction cf the slow wave is 
t 


much greater than that of the other two waves. This leads to a preat increase in the 
radiated intensity of the slow wave harmonics of (v,/v,)? 1 where a is the harmonic 


‘index. It is also proven that Cerenkov radiation of low frequency waves by the elec- 
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? 
trons of nonisothermal plasma is a considerable fraction of the total radiation. The 
radiation and absorption efficiency of plasma for the spectral range of frequencies 
below ion cyclotron frequency is also computed. Spatial properties of the propagation 


‘characteristics are given. Orig. art. has: 42 formulas. 
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ce for certain technical purposes (Ref - 1). A nomogeneous acoustic 
hnaped Like 


resonator which ia 56 
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d by consid- 


zreat 4mpor van 
sqela (according to period) can be generated in a 

a toroidal tube filled Liquid. In such a system, 
~4shed which runs along the tube's axis (Refs 2)- 
«ring the potential of the liquia's velocity, the deformation vector P 
city of the sound in the Liquid (c), the Longitudinal (ce) and ‘ 
transverBbe (ex) sound velocities 12 the the normal vension component on 


ne inner surface of the tube, a8 well as 
njateds 


a wave 


pody, the velo 
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field may be assumed to be homogeneous. Under these assumptions, the 
propagation of waves with O~ Bo, (which are strongly absorbed in the 


high-temperature plasma - cyclotron absorption) is studied, that is to 
say, the tensor components of the dielectric constant (€;,) are deter- 


mined. Then, expressions for the attenuation factor are derived for two 
special cases. The emissivity of the plasma is investigated, and some 
expressions are obtained for the total and individual intensities of 


radiation. The problem of the intensity of thermal radiation in the re- 
gion of resonance frequencies is discussed in the last section of the 
paper. An investigation on the same lines was earlier made by 

V. L. Ginzburg and V. V. Zheleznyakov. A. I. Akhiyezer, M. A. Leontovich, 
and Ya. B. Feynberg are thanked for discussions. B. A. Trubnikov ie 
mentioned. There are 10 references: 9 Soviet and 1 Australian. 
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AUTHYRS s Pakhomev, V. I., aleksin, V. F., and Stepanov, kK. N. 
TITLE: Radiation of an electron moving on helical orbits in a 


magnetically active p.asma. I. 
PERIUDICALs Zhurnal tekhnicheskoy fiziki, v. 51, no. 10, 1461, 1170 = 1184 


‘ext: The determinaion of the radiation intensity of an electron moving 
in . magnetic tield is signif.cant for thermonuclear reactions, radicy:,..- 
jeal and astrophysical problems. Several authors have worked in ‘this 
field: A. G. oitenko, A. A. Kolomenskiy (Ref. 1: ZhETF, 30, 211, Vdooe, 
A. A. Kolomenskiy (Ref. 21 DAN SSSR, 106, 982, 1956), V. Ya. Bydman 

(Ref. 5: ZhETF, 34, *31, 1458), V. L. Ginzburg, V. V. Zhelezny skov 

(Ref. 7: lzv. vuzov, Kiiiofizika, 1, no. 2,» 59, 1959), and B. a. Trucs u.-7, 
n. te. Bazhanova (Ref. §: Sb. "Fizika plazmy i protiema upravlyayemyk:. 
termoyade:nykh reaktsiy" - " }+lasma physics and the problem of controi.-- 
thermonuclear reactions", izd. AN SSSR, v. 3, p. 121, 1956), This “St c.e 
deals with the determination of the energy loss of a non-relativis'ic 
electron moving on @ helical orbit in plasma. The mean thermal veloc .y jy 
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of the electron 1s much smaller tt.an the velocity of light. Phe ener, 


absorption due te thermil motion is taken into account. rrocee.i-g ire 
the Maxwell e.uations nd after carrying out 4 Fourier transformation 


, ikr-10 ‘ ; : gO 
E(?,t) = [RRaje* T-14t GPaq for an anisotropic plasma disjer-e! i- 
space and time, the suthers derive general formulas for f and Win sue 
coordinates, which sre used to c:lculate the intensity of the s.:#netic 
bremsstrahlung of the electron. The following relation hols; Sor the 
fre sede of the s-th hurnionic oo} &. so, + KyVy » Where 
Orne Kn 
of the ext:rnal field. The summand k,v, takes the Doppler shift .f t- 
frequency into account. The radiation intensity in the solid angle <t 


given by % cae, 5 
wiyyyrt) dc = ae ) 9 the Hs és Eps Hot) R© dO, where Best “es! 


S,cle 


and v, ‘re the procections of k and V onto the directi«- 


and H, , are the Fourier components of Ey, Eg» Hay md ip» respeCwivea - 


The magnetic br nsstruhlung of non-relativistic particles in tne 7 n..- 
ental frequency in dilute plasma is studied. sinee the refractive ir .:% r 
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in this case is close to unity, the general formulas become simpler. The 
solution of the dispersion equation shovs that the attenuation factor of 
the ordinary wave is considerably lower than that of the extraordinary me. 
Pormulas for Ey, Eps Hy and Hy, which desoribe outgoing and inooming 
waves, are given. The followihg relation is derived for the radiation 
intensity of the extraordinary wave in the firat harmonics 


w,° = RT where 
°C 


isk 
1 fe 1 + Soae ve ) p 
X,e7\s Qe (i+ con") * exp ( - —> = v,/e. The radiation in 
2 412 Gy Bo, | oos x | ( ave , / 


7 aad harmonics for dilute plasmas is calculated as well. The condition 


eo fu, €1 (8 ~ number of harmonics; nj - refractive index for the ordinary 
wave’ (j = 1) and for the extraordinary wave (j = 2)) must be satisfied 
here. For the radiation intensity of the s-th harmonic in the unit solid 
angle one obtains 
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&,, () = ‘Fno pul, (6) ety, (4, 7) 


cere) 


eo? sin? @ (any sin 0)*—-8 cont 7 sy (0) . 
a=y4 [nl sant 0 (ay — 0,)) + 4ngeg (ty — ny sin? @)] 


©,,(0)=2(— nysin 0 Sf -+-,n,cont-+-s, sin ot) x (4 ‘ 
x(a ~ 8, —4,)'s,cos0-+-n, [e,ni cos® 0-+- (8, + 8,)(a¥sin® 6 —*)f, , 
—1) 


1 ox ; conn bcos bay (n) =: 


2(1— 0 —0-+ uvces’ t) ay +(2—e)u—2 (1 — 0) — uv cos 


Although for a low density nyt, the angular distribution of the radia- 


tion intensity of a single electron in the firat harmonics differs con- 
siderably from that into the vacuum. The emissivity and absorptivity of 
@ plasma for frepencies near BO, are given by 
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eas nate, 22158 a8 _ waa (4.16) (emission), 
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as W,) = 2 a, (absorption), ~here x, - ks, ;)eos yx, and 26 j are the 
corresponding Fourier components. A. I. Akhiyezer is thanked for dvice. 
S. Me. Rytov (Ref. 13: Teoriya clektrichesikh fluktuatsiy i teplovogo 
izlucheniya - Theory of electric fluctuaticns and therm:1 radiation, lzd. 
AN OSSR, Ne, 1953) is mentioned, There are 1 figure and 13 references: 
12 Soviet and 1 non-Soviet. The reference to the English-languss: 
publication reads as follows: Ref. 4: R. q. Twise, J. A. Robert=, Aust. 
J. Phys., II, no. 3, 424, 1958. 
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